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Abstract of JP20030781 1 7 

PROBLEM TO BE SOLVED: To provide a 
suitable technique for manufacturing a 
semiconductor member of optional thickness 
(especially, a thin semiconductor member) 
which is equipped with a semiconductor layer 
where a circuit element is formed on an 
insulating layer. SOLUTION: A first board 10 
which is equipped with a single crystal Si layer 
13 and an insulating layer 14 which are formed 
as transfer layers on a porous layer 12 that 
serves as a transfer isolating layer and a 
second board 20 equipped with a single crystal 
Si layer 23 which is formed on a porous layer 
22 serving as a transfer isolating layer are 
bonded together into a bonded member 30, 
thereafter the bonded member 30 is separated 
into two parts at the porous layer 12 for the 
formation of a semiconductor member 20'. A 
circuit element is formed on the single crystal 
Si layer 13 of the semiconductor member 20', 
and then the single crystal Si layer 13 with the 
circuit element is separated off the 
semiconductor member 20' at the porous layer 
22 so as to be thin. 
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If, fi5IE^*W#SiX@T*l±, ttEJ|!i©*Hf4tt &#lS1-5Xe&^*, mUMRttk. ^fp^*** 

SE$2©SW£&&££«T^mt£^J#U *■© ->^/H&SJf £^trr 

Krss i ©mti-^fe^stbTv^^Kffl^iitss [003 9] sfcv^fi , *&m<ofmt£&i&<nmte£. xti 

Kis^xmittG*m*&mr&z-kizj:9, mm^m if, utiie&kfexmif, i^jin©*wfc^»»j*s*i.r 

*wwf*»jau meitftxa-cii* .tte*fisja&f«B v^s^TLitJitjav^-cttKit-frswrtr^nN-sia**' 

U\ 30 [0040] gfeVMf , #38iB©#afc3?lfi<W£llfc: <fc*t 

[0030] *3893©$2©«|ffiii, ^vmMtoSig if, fHMfc*xaH\ «ME«i©«Mtte^»i>»**iir 

*j*fc«9v late^sr^-rsfcftoDiTjgsr^r-rs ^s-f^-^aAet^vrHJSfe-g^wsr^Bi-rsxs 

5 J: vicmm&&mtfrhmmm 1 ©g&*t©-S5&Bfcfc [ 0 0 4 1 ] ^m^W£nM<r>mmcxii 

U rillCtO, ttG»te&*r$, mE*?JI**Sl:: if, SWEItefexett, tneffi l o»W**-r5»»»56 

*U rt»fclMW**U ISfBlfi^^XteitufElfeli SRtc*SV^T«rf5^mtSr^lSf1-SXS«:^, 

KHS^^JBfcllBlR^^SjrfcSicfifne^^SJIt 40 [0 0 4 2] #|§?f3©m3©<HSBli, ¥^#2W©S{}i 

[00 3 1] *£W©#2©WSfc#5§!Bi#8sK:*}V> $1©SW4, $2©mt4£^LTg£^a-£SJfiK 

■C, *»W©#a4*lt©»*fcJ:iitf x mj|2»Slgi5 1-38te-Ig4, iWB*?-JB#»fm-5 ± 5 fcuaeste 

If, *?L»i«r£tf££##*Ur\, ffl»*»fe«HE»l t»*U C*ifc<fc?>, 

[0 0 3 2] *VNf± % *JBH©#att£tt©JgfiK:J:ti mrlE^SW*, flnMR^JHtSiBK^rU rt»K:|&* 

If, fUE^atesif, ^7 L p^l^*->^/WfcgJg££tr /g£*1-5¥i*M*SWt4-r36&feXg4, BufE^*X@ 

[0033] ifcVNtt, *55W©»5a*|H6©^ffi|c < tti < M&Mi 9 tffivMtBlc^|!ta5«r^1-5»«S|imx 

^. 50 e ic 0ss«^ii5^ s \z®&*&ftmtzftmi- 



[0 0 3 5] sfcV^lf, ^iq©»M^JS©»«ilCitl 
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[004 3] *%m<Dm3<DMm\zi$^x, *%W<oft 5r k^&v&^mm&MittzmkTMt*^ 



[0044] «^4©IIIi, ^#3W©§!!ii *ff^/^g«ig (Mxtf, SO I ZG-fZ* 

fcrtgiiK^U mSS^Sr^-t-Sfeft^^gSrSJl .^glg^ffelKi-* ~ kit ft*. »**tLtfi« 

BtSP^imt^tfr i^#mi:i-5„ [0 0 5 3] ^*gBMf^KXSt?tt, 

S5t^-T5¥3»^$t5:mlfE^^I^V^T^ili-5 [0 0 5 4] ^*SB«f^»xeT?r±, 

i klt-X 9, HE2NJ#»««r»ffirt-Sr i«r«p»t-f ^feXftS I MOXjfclcJ: t> % ¥S»#JS/i|6&#|*i£ 
*. 20 SOISBB) *^rr5*^WWWfef«lL*: 

[0 0 4 6] ^36WcD®6<9ffl!lffitt. ¥^#^Sro»ig Wx.tt*^mtro^ii J; !>m*f?o^^ 

&Ji£ <9 fcsiv^*tsfYfcffl^gia5S:^-r5*^mt [0055] mfcm&m&tt. sam+n&itaM & 

[0047] *&m<om7(ommtt. ¥m#mm.<Dmm mztiz. ut^oT, wwsct 

WB±9t»vSSJ[aK:S«l2fla»(l»«:*ri-4i|£3|flc»tt 30 Afc»Ast»-cftJtiilfftt>*t^ 

K:^»Bt®*£Rt)5fttt®St*»jsKr5Xet» ffirSft [0 0 5 6] ftfcfflagtttt* flRtf, #?L® 

^mmcY^yv-^^^^-t^iMk^ts^kim m. <<*->mx®* ~-T o ^**f-r»'&&B* 2& 

[004 8] #3gWwfg8<D«Stt> *ttflsg»lcfll ±3*fc9, rtffluatfj*****^, &*Srlfel3fcL 

[0 0 4 9] *Sno£9eXNStt« ¥*fttttttcff l*«£fcJ: 9»J*3*lS#?L»i*\ 

10 0 5 0] 40 &<0&X£')&*L^t><DXlbt>„ 

mm<o%m<DMm\ ut, ^mmnmmttxnamm [0057] mw&mmt, *m&mm<omi 

*rhi-*. ±mm^t>tz-oxmm^m^tix^izktm*L 

[005 1] *%m<oimftmm<oBm\£&z¥m#m ^\ 

BmH^tr»j*t«fc»o»ri (#j [ 0 0 5 s ] * t. *ftjB#jM%*ijfl l*:¥»*s« 

&J§ SiO, 1) Sr#U 0Eif68Jl<O'f»:sttt . *Mmm-fZ>mkcDfi-ffixmz 9 

msmi§ x 9 b®^GLW\zmikm$mmzn-t?> [00591 m&m at <o kz 9 , ®wtm$ 



[0052] ^m^mtmuMvtt. muts. 2^<o 
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[0 0 6 0] )J(Tte, *^WOft*^o»jg/^li© 

[0061] (i) ^mm^mut Lxmi<o^nwM io 

amttaAtfav ^ 2 ©#?i«ji££gffl-t5 0 
[oo62] (2) Mwtm&mmi:\,x*m<t*->&A 

"9, ®%\*mfflh%X<Df$faK:i:Z>£m\z.misX^Z>. 
[00 63] (3) ^ffl^KSiJt Lr#7L®@SrSffl 
U ${fcJ8#Hft&fc LTSSS 1 ©£?LSJ§ J: t> t>««M 

[0064] (4) ^Sffl^ffi^t LXfrmJ*^?, 20 

uif^+i't^ftl^ffltS, SMTtt, fSft&Jite 
J:5#P§te>§L-Ote!5, «#«t«»«ift*fl!)8JaiteJ:* 
#Pfte>lL-0^. 

[006 5] (5)^I»tLtIl©-.fDx 
v£ 2 ©^r d = tr* *5/* /ujfcftJS&^flH-.S. 

[0066] (6) &mm$tmk LX7km-<*>&A 

[006 7] (7) fMMBa*»fc vxznmiszum 
u mitm^mmt Lxm&unmxv 

[0 0 6 8] (8) soi&mcmtmmnzBfc-r 

k ± o ¥m#m/iemmm& w*.&* soi 
«it) «r»j*ufc«»j:» mtm&m&kLx. &m-<* 40 

fl5Mi»4:WKffl»«»i:^B-fex7n-±|aii»fc# 

[0 0 6 9] (9) SIMOXSiaWlfti/iS 
Jl«ig («*.«*, SOl«5g) *r»i*Lfc«te» Witm 

SOIKBB 

ftttTOr&tt&V*. 50 
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[0070] (1 0) ¥g#gXtfl&£S£#1-SI&l 

WB«fci9l»*Lri«»*Ji/lftlMI«a («*.IX, S 
fflitLm SSl©&fSiS&2©&!£i©im£:fiJffl-f 
[00 7 1] (11) &ttft£ttt^;MSttQtttttttt 
•f*. ::©£^, »Rffl»(t«i:JWISffl»IWBl:#aft 

[0072] NNbRidiittcMtt. ¥mm/tmm 
mm wz.t£. soi mm ©#Mc«utfcJ:^^ 

L (±12(0 (1) ~ (7) . (11)), 
«MllW»fl*«te»*UCfcJ:^L (_kl2© (8) ~ 
(10)), Elgin* (r^f*) ©#Jii*te»rtL-C 

[0 0 73] BB^#8jft£ftfc*lc4HVfiEfttr*if 

3 &.7mm* v >r- &~a>$M tea lt <^*„ 

[0074] C© J: 5 fcJttbitfifeW:, -JBCtelUg&Sf-*^ 

tOftftftO, LjJ>fc = *bWteffi:h,fct>«>-efc3 0 
[0 0 7 5] i^Tr, 

£»<bffl#8ISB-t-#ll6-r£&te, Btt*HI (x^-f* 
£) BKSf^«»»o»«ft»«*'F-h»te 

r©#£Ht, iatt*HM&*tt9MB 
ux-w&i*itmm^ftMUK.is^x¥m# : &#*& 
tttiz.k»»a^\ ffi&mtkvxit, > 

tt, ASfctett, ^tejfcfcoTBIfcimittate** 
fc*tel**SH*. roi5**l»*»ro«fflB:«* 

v\ 

[0 0 7 61 KAT, *^K© i 5 A#ttft£ife©JBtete 
[0 0 7 7] [^1 ©^tSO^fii] H 1 1 B 

Sr««;ftte^l-ia'C*)5„ 

[0078] *"f , S T E P 1 ^ 1 ©S« (prim 

e waferXfiseed wafer) UT^iBffiS i 

mmi izmffiLx. *<D±mm±\c#ffimti.x<D£ 

TLKS iSl 2*Wj«i-*. C ©5j-^I4, -?:©±©# 
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*tfc«*1-*f**xafc* MW^Rffl^H 
TLJtS igl 2) fc*5V^Tt»IW-*»«lxai:«:*tf. 

v>5c #7Lgs iii2fi, ttffiKftiK «b£ 

[0079] «Mr»«*ucH\ * 

iUll «*ff % HF**» (HFtt=4 9wt 
%) fca:#y->I/t:IWIIt2 : lf^LfcSMW 

[0 0 8 0] *?LKS i JS 1 2 SrSlMC#?L£<Z> 

^?LS J: 9 ** 2 (D#?LttS:*i-5» 2 ©*?LHS 
T, £ltf>#JL»S ig±U: % V<*£?Lff 

»*L<, 15%-2 5%^I^U> 0 fg2 
.<D£jl&bLXlZ^ 35%~70%W*L<, 4 0% 

[0 0 8 1] fifi¥SC^£ LTiEO^i (HF$£ 
255 4 9 w t %<D#Mt&&# : y ->U« 2 : 1 ) SrSftl 30 

W5-llmin^Ilg imWM) 
U #CWC % iffi8S2 3~3 3mA/cm z , 
f^Ose c-2m i nW|M2l (rt«MM) £r£ 

[0 0 8 2] &V^T% SCO (1) - (4) <D'>&< it 

(1) . (2) SrPRKilllfcf 5-i##*t<. 

(i) , (2) % o) zm^mm-tzz *v>«, 

UK (2) , (4) *«fc*itrr*ri#*fc#* 40 

l<, (i) , (2) , o) N (4) *mc*mei-s 

[0 0 8 3] ( 1 ) ^fS i JB07LaiC«fl|ll<:»A 

-^ism ^ass i m 1 2©BJHciwkBi^*fc 
mr** m&m&^m&m m*.a, 2 

0O^W£L<, 3 0 0 < C-5 0 0 € C2SX 



) 4$Bfl 2003-78117 

18 

ft. £?LHS ill 2^)^ffilc^$tLfcKftg§Sr^ 

tf»»«i:*|LJtS ill 2tf>affiS:IB-ri4:tJ:oT* 

[0 0 8 4] (2) 7k^-<-^>^Xg 
^Xg) 

rwg-Ctt, TkSSr'&tfJlTcttSHft^fclsv^-c 8 0 
Ot-noot^ #ftltS iJBl 2#»j*Sftfc|R 

7L«S i JB 1 2©*ffi^)?L**>5a*»iJ:-*-6rfc*"T? 

#?LgS ill 2^»9iK:'a^KflJR^# 

[008 5] (3) »«B*Hftj&XS (^y-fV^zc^ 

*BJtS i ill 2±\C#&H®mi 3Snfcft£*5»^ 
tt„ J**©J^9«^##aJtB 1 3©JK*HfeR*>«l& 

igl 2^fficDig^C0^^^ U-v'3^^(£ii^^ 
#?LSS ill 2<DmB<DH&mik't&Z.b&X*i;& 9 
Aifrtttett, AAittf # 2 0 n m/m i n £LT, »* L 
<ttl 0 nm/mi nfiJLT. J:5KL<tt2nm/m 

ftv\ 

[0 0 8 6] (4) Kfi^^yns W'H^-*^ 
^XH) 

JblB^7K^-^V^X@^^/X^»fiMfm^XS 
[008 7] jfcV>T% STEP2tf5»lgBm 

is iii 2±fc2NHMB i 3 *mftm 1 

I§<^)S if, 6e|, S i G eg, S i Cg, Cg, 
GaAsl, GaNl, AlGaAsl, InGaAs 
g v InPjf v InAsi, SiGei/I^Sig, 

[0 0 8 8] ftV^-C, STEP2©S2gBtlt 

1 3C0±fCj»»g (#J;ttf S iO, ■) 14 »tf 
■fa. r*LKU:9, ^«^8t^l 201C, 
Ito, *i*Il 3W»I14?rtmioS 
«V>^gPW 1 0 #ftb*l« 0 ffi&B 1 4 t Ltfflft 
S i 0 2 Btt, ^JA^. Oa /H« 110 0 

U 10-3 3min^ftt«^f§o 

[0 0 8 9] EILLOXfifcjftfTLT, STEP3&t/S 
TEP4*jafeS*tS 0 STEP3m I2(0S« 
; handle wafer) ^V^fl^t^ Lt^*^ 
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©*?Lg«2 2^t5. r^illj:, EKS^tf* [00 9 6] Ml 0£W2O 

m#mmxhz> 0 ^jlks 1122^ isms #*u\ ^^i^iitit d n, 

«t«»)' ftw^ siM2i £BMfcj£4&3 1 1 0 or, iomin ©sft-eawaasrwii 

^-rrtic^oT^-rsr^^-ct^o u 2) O, /H» »Hft, HOOt, 5 0-10 0 

[0090] ::-e, tr**, » mi n<o&ftx~mmm mumm *%m-z>$mtm 

£ LTtt, ^Jxtf, HF*8» (HFM=4 9w t 10 [0 0 9 7| »W STEP6m »^Sfi3 0S 

%) fc / -^srflcgit 2 : i t*s^ L,fc»3*## mMi^^mm^^m^mm t Lx<D&nmm 1 2 

rnxhz* Wk^ ^?L»s iji2 2*svMc*7Lft(o» ic^r^grt-So r rr\ &<&&&<D5rmijmkisT 

[ 0 0 9 1 ] Sg 2 <DS«G>£?LKS i Jf 2 2 12. US 1 <0 m #7LSJS 1 2 K:«#*JTt>i&«>#ifc. 

S«©#?LHS iffi 2 J:9(>«WW!Me^iliv^&«t Ml 2lc**©»JE*Hii6D+5*ft*) . #7L®JI1 

»*U\ r^T\ *i«ft&gf3:. #7L*^/h 2fc»LTfiil[**[^fc^^ftte5J:5fcUriSS«S: 

<ft*. <VHi % m2cDS«^?LSs ig22fl ft WKlWfJS* ****** («*ff* SteffBfcW 

v^t*s#*uv\ %l(OWR(D&%Ms ill 2i:» 20 Hja*filcA^»*>SJ:5fcLrwatE*S>**|pllclHl 

^LTtt. #Rtf. #%S»AWtt«)lMa«L<ttHs ^HWM 1 2«ciB#ttftif©tt»3i*^* 

[0 0 9 2] STEP4tll **LKS i J| 2 2 ±{d % J: 3 ft»»l4^U- K) SrJ*A1"5*i&, Mfil2 

fi:jt<oip:$^-rs^«>^Jl$»SS2 3*rflMH-5. - Mill 2 ^SS^fll» ^ i l: 

tiK j: & , mtm^mm 2 2 ±_\zmzm&m 2 3 ^^-r <t 0 . m&nnm 1 2 *«ca»sss^s*ife, 

s^2©s«2o^»e>*L^ *£s§gji2 3 1 lt ^brafigi-s^LSiii 2*g-&s«fl[>«iffid^e>a« 

t\ ^(ott^-em^Mtm^hoxhx^o [00 9 8] ^-e. mmtzztttL* ^««3o^ 

[0 0 9 3] ft2*>JS»i, ISpIS ifflEMBfcSJt <fcffl»Wii lt©*aM2 2i?il4<TMffl»li 

tt, *«ftS ilto^TfcottJ:^ Z<olt#>\m. tt»©J:5fc, LT<D 

2©S«tt, #R«»«»«r»*i-S^i:^-e*5SlW MJtS i JB 2 2 o»KMSUK^I9:ffi^flURj: 

•C*>Wfflr-Ct>J:v\ • ^TLKS ill 2£9bm< LT*i< £fc##*Ur\ 

[0 0 9 4]R^ STEP5TU STEP2&S [0 0 9 9]^M1 fWilttt^fSi 

r# ^>tt^m i <om& iotsTEP4 %mxm htitz 122 v>ftmn<D®mm$L*®WLm#mm t lx<d& 

S2^S«20tSr, feflWl 4*r*fctrJ:5fcLr, ft MJ|2 i^AffoMn9UlCJt 9 t>3l< LT*!< r 

a-e«*(bonding)**"C^S«3 0&ftjfct* o 40 fc##*LV\ :Ojftfl LT, 

[0095] mm 1 4 ±e© j: o \cm&£k icm^n^^mmmmuu^WA-r^^mc 

S ijgi 3«fcJKfifcLTt>^U ^2^S«2 0±Jd ^iiLT^-5 0 #R«^BMi t UT©*7L«H l 2^ 

flfl<©S«i»2©StSS:«^S**:R^, I1A{Ot tffc^, ffi©»KH-efc5aMkffl4WSUit LTO^Tlg 

+««tefttttfAv\ L*»U*««b, ±12^51:, {g )!2 2tej3W*iWif±jB-9lc<i\ #?LKJI^J8tt 

Jf) i aoitejgrici-srfcfciD, iKDMiotl gl^'jnyi) (omisicfcft-rz* z^x, m<mft 

2 COgffi 2 0 fc 0«*ffBt:SttJI^&3t^lt6 r. t * MM t LXO&UWm 2 2 «g^5J¥£gl&JI 2 3 * 

T-t S^i?>, ± 0 jKfift.O S O I £«^C0*«#g«£ «»WJdB[< t LX<D&Hm® 1 2 |C 
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.to, mtm^mmt lx<d&jlks ii2 2©^m [o 1 04J ¥«g#g«©#«*-ffii lti4, en*, if. 



D , ^m^mmt Lxv^nnmi 2\zmm-tz>* («*.«, js^BfcWTfcBrt-cPis 

jgfcJIl 3©g«4r1f**«)|c/h$< L «-**>*>, Sfi SfcZ^K^ftte^Sa***:*^, BJa^lSlteA 

U Lrt>J:v\ r©4§-3-K*5^Tfc, »{kffl#ltiJI£ 10 , **j|tffifc#i,ra!I**itiifcaoffii-5*i6» 

LT©#?LS Sil22 «?^JSas©ttt«6«)3fift «r^89:ffl #?lff/f 2 2 if ©i&Ift:^^— SrPPJwr 5 

mmmt Lx<o^n'sm 2 1 «>^ii«somiMaut 4. 9 #», £?urji2 2fc#LT&&^©flB«*>&ite 

K) *rjf A-T5^&, #?LR1 2 2 icft^a** 

[0100] STEP7IJ, #l«£©fS 1 ©g*g 1 0 ' fc4&a©J8»:&#^¥-4:«ffl-r 5#8t. #?L!gJl 2 2 

©¥J£AS i mm 1 l±fc#*JLftJH l 2 a *«S-t-5» £^S«©«Ea»6JIMMt:£tf 3r it* !J , 

£tefc^T&gtoS£T£»S*l*X&-T?$>.5. -©I OT2 2*itflUIJ«**5*«6, »(t«WlfcUT«M&t 

s-eii, mms-nnm 1 2 a sr^y^v^ we, w %mMm 2 2 sr^-ii-sswraBa^siRtfjK^s,^ 

H'J, *lfi&^frM^tt#B^r©§&&SS|lc J; ►) |Sfe£ LT#li|-t-5;tfi£& if #fc5„ 

•fZo into, BStotfi&^»& J $>&mz'j>f£\,^w,-£ y 4 20 [0105] sTEPiia, »*&&©¥**£« 5 1 

fctt«iSK*Jv^-crajat ftfeftv^iciiia-f LtKi K^hFLRJI 2 2 a tfRfi^Tv^a^fcfc^Ti&WciS: 

¥*S.PbS iiffil 114, SU©g«fcLT©l|M*Si<'II 12 2aS:xyf>^ WHI, *fg^^trS5ctt 

= ^Sffil I, Xf4|g2©S|g£ br©*^?'!) a> J; ?>|Sfofc1-5 0 

S«2 1 t UT|l|ffi$iX#S 0 [0106] STEP 1 2 14, »««©|5 2 0SfitL 

[0101] STEP8IJ, #8i&©li52©g;&2 0' -CO^ffiAS i 2 1 ±\Z^HWM 2 2 b #gSg-f3 

r*I§tv5IlT-fe5 c iCMttt, mm&TL%!§ X&-CI4, »*£?1»12 2 bS^y*-:^, Wg, ¥ 

H«+T?©*M!ffl^(ci»)i»*-r4. mmmm 30 »s**s«v%»g^«i^^ii^ v * 

v^^#SI;'>*i^, ^fett^XStjaVTlSH fctt&IgfcteV-CfHJBi ft £»ftVAig£fcfi J &-f Lfcgfc 

fc46ftv^»^-K:«*-fLt»*xaSrW(Si:5 J 85.5H: *X6*5Bt1-4iM5H:fcV\ i©J; 5 lc 

ftv\ :oJ:5KLT**(MW4 0*»«igSiia o * ¥j£AS i««2 114, $ 1 ©g«i ttOWM^9 

»*««4 014, ®3§m*ZM!$.Ltzmm{kmttM® ^ySSl 1, XI4Sg2©S«fc LTC*»4f!) 

2 2k&vvcaCT«£fcfc£9MK!t4l:£*l3«ft SI2 1, *>«*H±, *©*&©#»#&££ LTfiJffl£ 

[0 10 2] STEP 9^14, *ft*fl&K4 0 fcBK* [0 10 7] Off 2 «>Jtlt«>**] £©»*«>»«», 

/*U fSttffltSic: h 7 ^^^©BJ&Sf 40 [0108] 02 ART*® 2 B 14, #fS93©m 2 ©HIS 

tf«fS@8S4 1 *^i-5X@Sr#tf„ i©*?*?^ ©Bffi©¥^^g©»5t*ftSrm^^^i-0-Cfc 

[0 10 3] STEP 1 0T*I4, MffiSVi 4 1 WBf&Z [0 10 9] STEP 1 0 1 "ei4, % 1 ©£® 

^fc^^^S^ 5 O Sr««W^S^8fe^4»{liffl^B(UB (prime waferXI4seed wafer) ^V>J4«B«-t bt*^ 

h LTO#?LR^2 2(cfeVNT^ffif 5. ;W:J:9, 4S iSffil l*iiLT, ^©±^B±«-«5^ 

**#3E«5 0«qtfl:*tt5. *flS«0*«#S£5 1 xlf, SiO, I) 14tJ»Jt6. 

JP*IHBi2 3©ffSfc«#f5. 1"*t> [OllOlftV^, STEP10 2mi!6iil4 

*>, «»tt«^*aWfc*5V^Sf*$*i5J|[4%a»jt ^*^*h,fc*igfiS ilSll ©BfJHRSK:**^ * 

LT, STEP4fc*HrvCJ*£BHW2 3©@^^faS >-SraA"f *r tic J; 0, 1 2 5rJg 

■rti«j:v\ so jfc-f-s,, r©*^^-vaAjii i 2i4, »wtm&mm 



SMf5*»t)II*88SJB2 3©^*r'©^^')^< 
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kLxmtfe+Zo iragia^ ffeHiJ§i4i7k^ 

S ill 1 3jW83„ 

[o 1 1 1 j cir-c, **-{tyn:ftxt, mm^ftx 

gR&BBft-g-WO 9 8/5 2 2 1 B^afcEfcSJVCV* 

[0 112] ft**, STEP 1 0 1tt5^t, KMl 10 

iFhKS iJf^CDS ig. Gel, SiGe§, S i C 
1, CJg, GaAsl, GaNE AlGaAsI, I 
nGaAsi, I nPf, InAsl, SiGel/I 
*S iJM*r#*LT*i< thSr^SMt* 
1 4 £ + 5 0 

[0 113] Wi^Xmi^ffLT, STEP 1 0 3^ 
tfSTEP 1 04^Hli£S^5o STEP3m 12 
cDg«(£&St£, handle wafer) J&^t$mttb LT<7> 
WttAS iSK2 1^Ilt, *©ife*B±fcHMfcffl 20 
LTO^JLSJB 2 2 ^TLSs i Jf 

mm i^mmkj&&mzmi-zk\c£<>xMf8 t i-zz 
[0114] «»«*«i:Lrtt, A 

tLT«, HFTk** (HFig^=4 9wt 

%) J-)Vitmm2 : l^fi^Lfcj&£tta*# 30 

a^fcSo ^> £7LgS i®2 2«r5:VM2:#?Lft<D» 

[0 115] STEP4tH #a®S iJ|2 2±K1, 

£ 9 > mbffi^Hta 2 2 ±teff * p&Jf 2 3 

SH2OSC2 0^»&tLS. f^il2 3ilt 
[0 116] #2©S«fi, iSCHRSStl 40 

[0117] &l^T\ S T E P 1 0 5 *Cte„ S T E P 1 
0 2«:aT»e,*Lfc«l<0S«l 10iSTEP4ti 
TW&ixfcS 2 <£gffi 120i^ ffiflUB l 4 4r#tf «fc 
5 LT N ^-e*S^ (bonding) s*rtt^»R 1 3 0 

[0 1 1 8) #^T\ STEP 1 0 6m ffi££tE3 50 



v^ASi i 2icfcv>T#8H-5 0 :^-e, 

V^ 0 CKD^&Jfte, m*L&s *&/h£PJi(niicro-cav 
ity layer)£P¥tfft6o w 0#&XmiC:fcV>T&&JS£ 

HUB-*-* r fc J: V , *£<&S« 3 o »ftftsffl ftttfl 1 1 

T V&HWJg 2 2 Xitti < T#R t LT 

•Y^ttTJBi 1 2«CfeV*T#«-r*;ifc#-C£*. 
tvttAi 1 1 2 tt\ #?LStJi 2 2 J: 9 

[0 119] ±!BOf?ateSKttx.T, im^Jrl' 
&Xmi 1 2K«ft:©E**^ffl**5*«fe 

*^tvaAii i 2 fcascfrfc fr*>&tp;frife, **>r 

t^AIl 1 2|c«*©»JES:RP3l0i-a*tt«) , tK 

^^■yaAii i 2ic»Lraia4*isj^#ipbs 

SWa^SEAJBl 1 2\z1$\^x¥^KmWtfctt1&7LZ> 

^m^Mvxmm^m^M^i-^m. im-<*> 

ftAil l 2lctt#*4^JM**>^-*rHlllrt-* 

[0 12 0] STEP 1 0 7(4, ^iMl^Sfil 

1 0 1 0>#LJ£&S iSKll 1 1 

S-CfcSo rraattt, »S/KiRW*vffiAHl l 2 
[0 12 1] STEP10 8tt, &m'i£<D%2<7)gi®il 

2 o ' _tte7Ksw;a-vffiAJi 112b ^^e-rss-^ic 

*5V^T^S^lSDTia6**t5XS-C*>5. rcOXS^ 
tt. SSTk^^^ASl l 2 b^^ryf-v^, 

W#«*l4 0#«fc**i6. MMfil4 0ft @ 
ltell-T-S:*j*Lfc«K:*ftffldlWBl 2 2(^^M 
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[0127] [i& 3 <n>-$m.omm 



25 

So 



[0 12 2] STEP10 9-CI4, ¥W*SSl4 0K: 81 ©**©»fcfc#tt3»fcffl4HMi: LT©#?LR 

0>Jxli\ ¥£ftS*S 1 4 0 ±£*?-£JK*!tt t SttW* 5. 

fc*»J*U Sttta«lch7V^^^(DlHlS§*^i2 [0 12 8] 13 3 ARt/H 3 Btt, *f8WW83<0|llfi 

[0 12 3] STEP I 1 0^14, i.flslS4 [0 12 9] ST, STEP 2 0 1 RXf 2 0 2 T? (4, « 

$*ifcJMMfES« 1 5 0 £««W3i«#!65l*SWfcJ§# 10 1 ©HJfi^Sli BMRKLT, &&JB#«/f 1 2 ©± 

*M£ LXO&K9S 2 2fc*sv^r»lB+6. iixKi te» $RJ|& LT©. l 3&tfi|glicjf l 4 

*K ^MJfcSSl 5 0#*Ht3Jt«. 5${fc;&©¥i»#g i-**10«R*^H:tt»2 1 OSr^-T-5. 
ffil 5 l©ff£tt % J?3SI?&J§2 30Dj|C$fc^#-r-5. [0130] STEP20 3m I2«iSttSI 

-fft*>*K *^W<e^fl£SffilCfeV^TH*Sil5Jf £ handle wafer) ^fiSWtfc LX<Dl$.&&S i Sffi 

*%«UT, STEP 1 0 4£fcVvCJ? £HfiJf2 3© 2 1 &Wm LT, -£©±3?®-hK:#$IS £ LT©— :ra 

^rPS-rtttfi^,, ^fc'^^v'-t/^fi® 2 2 2 #g£® 2 2 2 

[0 12 4] ¥*ft£tifc>#K£&;& LTii, «jttf. tt, EKill^^»rt*HfciNlfta«*rS»{t*'5Xe-T? 

#7LSCJI 2 2 lc»ft#©Il;*>Srf£ffl (05x.fi, Wffl Sti5»flsffl^f8IBt?fe 9 . ^tiffl^RIJgl 2i9 

£^JB2 2fc»#*ir*>i4t P artfe, #?L«JI 2 2 Kffi fcttfefttt&Atfiftv*. ^a^fcf^df v^a-jb 

ft©f£E&WJPT3;*fi£^) „ #7L»I2 2tJtUI 20 2 2 2iLm #l;ttf, T*b<t>3S8L#S'V a >StR-e 

jff^l^t^z)5j!Klh>5<tp('UTPiS«3r]5:VMC:SM* fc-5#£\ SiGel, S i cas^ST-feS*, Ga 

t>*iax.z>%fe m±fi. ^^■m\^¥n^ ; m^xm& lo 1 3 1] step 204m ^nxt^+i/t 

, ^•S-#ffit»LTS([**ri»lta0JEi-5*^ i2 3^Wf5„ iftKi"?, ^Efl2ffl»gtg 2 2 2± 

#7LffJi2 21die^iS^i , 0!Ki(i^>'V^f-*P|]*PTS IJU¥*WfiJB2 3Sr«-rSf[2roa«2 2 Od^f 

2 2 \zn Lx&&m&<DWffiWfrbm-£- ^stra&Ji 2 3 1 vxi-t. v=-^m 

TV-K) £JfATS2r&, #-7L®Jl2 2 30 t?feoTt>J:l»>. 

fc^M^^^A^-^fUffl-t-S^fe, ^?L«g 2 2 [0132] 8 2 *iBA S i fflRKRjESil 

£M£-glg©ffllEa> bil^WlC^ -y?-lsif{, ttX'hiumx'i>^\ 
XftM-fZjj&itiiZ&hZi* [0 13 3] ?C^-e> STEP 2 0 5"C?f4. STEP 2 

10 12 5] STEP 11 ltt, mdk9>*miHBm\ 0 2£&T'#e>;h.;fc|gl©S;E2 10i:STEP2 04 

5 UC^?L«®2 2 a^glgLTV^S^^V^T^S tr8lT#e>ttfc8 2 ©S« 2 2 0 k ffegJg 1 4 

K*Cr3*J»4ilSiaT?*>5. r<DXg-Cf4. tfipldLT, attTjSh&-(bonding) **-C«*«S 2 

?L«I 2 2a *^y<f->?^ WB* mWU ££tf>l 3 0 Srf^fiKTS. 

TcttSH^^ xom&mmc a 9 40 (0134]^, 1 4 14, ±se© 4 ? 

[0 12 6] STEP 1 1 2I± % ^««082©Stgi Sill 3ffllCjg#LT<>&V'>L, I2(DS«2 2 0± 

*«*e*Jv^-c*Hfcjscr«ft*ii<5ia-c*)S. r r» mi©s«i82©s«s:^**fcK»^ 12A 

*T3„ ae^^*s^^ J ?'^lci^^v^^g•, a s i m 13 - 1 \z 4 9 , mi ©s« 1 

*fctt^xs»-*5v^® < i:<e^.*^»^i4£>irL'b 1 0 tf52©S«2 2 0 fc©^|jiffi*Jgei*»f>a^ 

BfefelgSr^lfi-ra&Btttfc^. r©4 5tdUX#P>it »t5i t^T't-Sfc*, J: •) iUStt© S O I S1K^©¥ 

*^elSiS«2n4, 8 1 ©S«i: LX<0^m^'> ^StgSr^SCi^rtS. 

P 1, Xtt82©StSt tT©*^S->y= 50 [0135] S«210iSfi2 20tife^ 
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tW4H\ ifOM^-MtLTtt, 1) 
N a #H§1, 1 1 0 Ot, 1 Om i nO^fSMI* 
SBfeU 2) O, /H 8 #fflfcL 1 100t, 5 0 ~ 1 

0 Om i n©&#T-&M3 Ottftfta) £gJS1-*&3i 

<fcv\, 

[ 0 1 3 6 ] JK^-C, STEP206 T-|t, ft-g-S* 2 
3 0 frWMMUe^m«SRAdlill fc LTO^?LS 10 
Ml 2(c*Jl>r^«i-2,„ riT*, tte£tEO£N££8; 
tUtt, #Jxft, £7LgJfl 2fcflg#©E*)&fjy?!;Sc 

pnnmi 2 

?IBJB1 2C»bXSi£)t*-|5llc:*isaD*35J:?K:LT 
P5S«*SV»-K»*(filfc§lo36*^, #?LH®2 2 

M 1 2 KSfe*i44**:*H©Paa:+A,^-^^ 

Z i £ lc J: 9 , 1 2 *J5#ifc, 

a^Wta. y L-C^gt-r i'*sfe5„ 
[0137) STEP2 0 7li, »it»Sl©«2 30 

1 o ' ©l£jS£#B SiStll _ktc#?l§CJf 1 2 a 

Cl©Xgftt, aS#TLRl 12a *x.y+-y9* flF 

b*lS¥JMS iSftl lit, Sgl^gKirLTCDlMsg 
SVjaygffii i, xtt%2<r>g&.k l.xa&l&gki' 

!>=>V£«2 1 tLTflJ^Sft#5„ 40 
[0 13 8) STEP 2 0 8lt, #&£$©m2©g;f£2 

2 o • ±\z&nw5 1 2 b imm-tzifr&tc&^x&m 

5L«Jfl 2 bSr^s^^ $Ff|g, ffiu *iil££tri§ 

<Wtt«V\ w<0 J; 5 LT ¥«t#S« 2 4 0 *s®53t$ 
ft*. Wf£g*S2 4 0«, BMII7«»ALft:«ICff 
<bffl#8t)f 2 2 2 C*Jl>-C£|?fH-5 c ifci 0«g|c:» 50 



[0 13 9] STEP 2 0 9 -Cft, ¥35#g£2 4 OK 
EB&srFfcfMatr. «*lcttWi-6i:. r©Xglt, 
flx.lt, ^^S«2 4 o±ic«^«««2:Sttff« 

l»«r^Wll«HB4i*»j*-r6ia**tf. 

(oxvmmte&ifr&Hz.-o^xti&mtz. 

[0 14 0] STEP2 1 OT-lt, *S!elK4 1 ;JSffi*J* 

»{b*©*SW«Wt 6 1 1?$PS®2 3©^ 

S*$ft5J¥$Sr#®LT, STEP2 0 4(Cj3^-CJ|E 

[oi4i] *mfrm&<oftM}>mb ut«, % 

n ^ f * A-jfcftg 2 2 2 KbS#©E;>J SrtfMB 
(flxft, ^TPit^^Ml2 2 

2 2 2K*flcO»BEftP|l*|-r**tt«) , ^y-a^H? 
fniW^>t;^fil2 2 2fc>ffbT5RT(c|9»rJCE; 

fe, ^T-nit^^-^jfcgJia 2 2 test u-cje-a-s 

4 *> ftmitzyu- K) Sr#A+5*Jfe*ir*«> 
5. 

[0142] STEP211B, »fl2«©^#flcS«5 
ll^fDxW3f-^ ^fig^JI 2 2 2 a L X ^ 

54§^t*3V>Ti85.illcjffi:C.rl|jfi*HSXat?fc4. - 
©Ilfll, ag^n^e'^dr^^ft® 2 2 2 a 

[0 14 3] S TE P 1 2 It, ^^©^2©Stgt L 
T©m^S iStS2 l±»r— v L n^tr^*v'^^fi 
JB 2 2 2 b ASSe-rS&g-CfeVT^ClS CXgMZ 
ftSXS-Cfo-5. ^©Xg-CIt, agfiKS® 2 2 2 bSr 
^y^if. MM. P»W»K:J: ^H, 
•#*vM§^*#»fc^fc^iM\ *fcftmxalc*^^^ 
■CH®i4fc4v^tftig:vf L.fc8**XS«rHJfii-S 
4Wtt*v\ r©i5t-tT#feft5*^SS iStR2 
lit, JSl©*K4:LT«)*«**>!l3V*Si 1, X 
«B2©S«t b-C©*^Blixy = V5«2 1 t Lxm 

[0144] [^4 nmfanm®} z.<o%i&<Dmm*. 

1 1 2^3©HtS©»ffiill^©^'7 L nif^^v'+ 
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[0 14 5] 134 A&tf!24 Btt, #3BW©fg4©Si6 

5. 

10146) STEP30 1M3 0 2X'ti. 3?2©H 

mo&mtmmzLx, *i^tyaAii 1 2±ic* 
mtmi i3tiru *©±fci&aJBi 1 3£#i-5!& 

1 ©St£ 3 1 0 

[014 7] STEP30 3RXf3 0 4f(J, S3©H 

7<Dm&&&M<omz\z-rzizit><Dm&ijmm 2 3 
■fssi 2 ©g« 3 2 0 5. 

[0148] STEP 3 0 5T*f3\ STEP3 

0 2&g-t#ib*lfc»l©g;K3 1 OfcSTEP 3 0 4 
Sr«r|»bixfcJ(l 2 ©SS 3 2 0 fc Srv 1 4 

tf «fc 5 C LT, gfiTi££ (bonding) ^-tirrig-g-S^ 3 
softf^i"*. r©^> SS-g-fc&HCI-Sfc*©*^ 

[0 1 4 9] ftV-C, STEP 3 0 6XIX 20 

>&aj§ 1 1 2 terrain- 5. rrx% as^sc© 

aaSrJtei-riCJ;?), ^*ySAf 1 1 2rttfS« 

V^5. i©J;5>WItt. $Sr/h£$P3Ji(micro-cav 
ity layer) fcP¥tf;h,5. ^©^«ieCfcW^TSR*0 ! iffi&- 
c £ J: 9 s JS-g-S^ 3 3 0 £SMfcffl#«g fc 
Lt0^fDif^^rv'+/l'igl2 2 2-m&<T& 
i&ffl#«®fc Lto*^tyaAl 1 1 2fc*$vvca- 30 
AT** 8. 
[0 15 0] ft*, ±EO»«Bafcft*.-C» **-ra-V 
&AJ§1 1 2te**©ffi;*?«:fWli3tf$#8t (0y*.tt\ 

josasi i 2te*«:ftiTtiatf*s» 

^ffiAS 112 »c«E«c©»BE*PpjD-f , * 

ig-Ytf-v&AJii i 2ic»L-cSii:**-|R)»^*s*nbs 

Sf^V&AJgl 1 2fcttLT¥*TK3!rJtflfcfi*;&D;l5 

SEABl 1 2fc«tf«fcif©«»:n*n^-&|$J|li-5 
*^-Y^->aAS^l 1 2 fc*fr LT*£-g-S)Eroffl!| 

<fc b KffiU&zfu- K) £Jf A-f S2fifcfrfc*t>«ffl U# 

So 

[0 15 1] STEP 3 0 7ti\ £8m©gll©g«3 

1 0' ©IJMS&S iS«l l±^*^-l'^>-aAgl 1 

2 a#&S1-5^fc^T&£laSCTll;!lS£*i5X 50 



UX'hz. w©xsr-i4, ^gTk^^-viiAgi i 2 

^*»ic**ir M§£, 4fcr±«ieKJsv»r hh fc* 

v\ r©J;5l-bT#?>ix5^f B s ig&i ltt. & 

S«fc L-CC*«*f!)3ylK2 1 fc L-0|HJffl£H# 

[0152] STEP308H:, #SH£©fi 2 3 
2 0' iB:**^ *v&WBl 1 2 bimg-tzm&lz. 
js^x&mKfcKxmmzti&JLBX'hz. ;©ilt 

Lfcg^*XS«rlllS1-5jK«llf±4tV COipCtt^ 
W*S*3 4 0!WK*3ft*. ¥*»&8lg3 4 0l4, 0 
»*^*r»fiRUfcateWftffl»«W 2 2 2 te*N*-C*Mi 
1-5 r. fc ic <k 9 ®M,\z.mk iii b zmtM&miRXh 
5. 

[0153] STEP309m ^*Sffi3 4 0i: 
iitf. IB#fcBW1--5fc. r.©Xgli. 

H£-£tf*8Hs!!&4 1 *Jgj£1-3Xg$r£tr. ^©X® 
©<t 0»»ftAflc«K:oV^-CttaiK1-«. 
[0 15 4] STEP 3 1 0m ^«0SS4 1 tfS®fi£ 
SilfciMMMHKS 5 0 ^tfmnStft^RSftN^^- 

jsjifc Lxomtm^mmt itc^fnii??*^ 

2 2 2 fc*5^-C:ft|tl1-5. r*ucfc 9 . 

s«3 5 oamitztiZo mt&<»*mftmtii3 5 1© 

J¥£tiu J?£iHeg2 3©ff$lc{fe#1-5. 1"&fc>*>, 
*»W*^«ft:S«»-*5V^S*:$ix5J?$4r^ItL 
t\ STEP 3 0 4IC:*bM,v-CJ?£P&Jl2 3©J?$£S3 

[0 15 5] ^*S*©»il*jSfefc LTtt, fisj^HT. 
^d^tf^ Jf-^-v/v^S^ 2 2 2 icm*©BE^jSrf^ffl 
$-y:5*j£ (0*JifS, ^n^t*;?df5/^/Ufig;SM2 2 
2{cSE^SrfT*,iit^*fe, ^fniW*v'+«fi 
2 2_2K:«*©»£E*rBiiPl-**ft«f) » ^fnxW 

#->t*tfi2 2 2(c»L-caa:4*-|6]»^^jpj P 5 
< t5.^iLT^s^s^^av^^cK«•*'lfi)l-§lo3S5*■)*, 

7Bit7^f^/Hjfi2 2 2\ZttLX¥mzmmfc 

ffiSr£VHcS»*i6){c#i(i$-ar5*ffi^ R^*r6Jic:^ 
t)5*DJ?5 J: 5 1- LTj3!g«££tt*fll-0&2*5;fc& 
^fc) , ^#Sk:MLTSil*^[S)I^JE1-5*fe, 
^•TB3:tf ; ?af.^-y/Wfig*l2 2 2\Z.ttLXm-&m&.<0 
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[0156] STEP311I1 Wkfft0¥9#S8E3 
5 1 ic^fpxe^^^^li2 2 2 aWLt 



»g\ SiGeJf, S i C**#a-CfcS#, GaN, G 
a A s ^?"Ct>«fcV\» 



[0 1 6 3] »2©S*tt* JftfrgS i ft 



LTO^SS iM2 lll^TDxf^i/t/^ 0 2^^T#bix^MlOSffi4 1 0iSTEP404 

112 2 2 b3ftsaW+««*te*5l^T**k:iSCT*lfc fc«T»?>ttfc*2 ©S«4 2 0 &fltff 1 4 4r« 
£*l3Xg-Cfc£ 0 rcoXS-eii, SS^foxfef^^ 10 trJiSfcLT. SJa-e<S-&(bonding)*^r««&Sffi4 

5**1-5. fen* »f^#*^*#^#*fc^fcv*» [o 1 6 5] 4*5. Mi4it ±^j:5i-*^a 

4fctt»xa^v>TraHk*b4v>»frfctt4&"f Sill 3«fc#rtUCt>^U ^2<7>Sffi4 2 0± 

btuaWJIMs iSffi2 lft, SioS«tLt©*» t\ *i«)aiEt»2©S«*a^^fc|»K:. HI4A 

y ^s«2 1 ^ L-c«jn$ft»a. ic, ^iii 4*ft&mtti:%*mftm m& 

[0158] [»5^HJfi<0?g|8] w©SQfiO?gffir± % SSiff) 1 3«^JgJ*i-5CtKlJ:9. mi<OS*4 

^Kffl»»Jgat/»<kffl^«S<0^fr^0 3:tr^^ l 0tS2OiS4 2 0^<7)g^I^ftI^f)S? 

[0 15 9] B5AXtfl5Btt, *%^^®5 0?|Jg »#fflE*T#«^ i3»"C#*. 

^»ffiO^**«a©»ii*&*«^^'t-H-Cfc [0166] r^-C, Sg4 10ilS4 2 0 

a. SttfcttK:. PI*Ott»t:!IBlci-«Mntr3ati-5^ 

[0 16 0] *?\ STEP4 0im MlOSS "t*«»4LV\ £<DM*D-0)£ LTtt, «£tf, 1) 

(prime waferXteseed wafer) ^V^«gf5*^ t LT*IMS N 2 #HSk 1100 *C> lOmi n ©A#-THIMQ;S4: 

ftS i»«l lSrlWlLT. -t<0£«ffi±«C»Rffl»« latU 2) O. /H. #H», llOOt, 50-1 

gi: ur©^7 t aa:hr^^^/udE5»4 i 2 oomi no^-CMl (iSfbi&j®) ^^te-ra^s 

[0 16 1] fcvv^ STEP4 0 2TU *^»:xl* ftxT, Umtt)m&Xt/'JL&to&*&t:mKLXh 
^^^/«fS4 1 2Jtfc«»*S iJ|«0¥Wftl| 30 iV\ 

4 1 3«rJgjScU <t<0±te:*6SUg (#Jx.tf, SiO [0 16 7] STEP4 0 6m I^SS4 

2 M) 1 4 r*Uc<fc 9 v &RJfl#|&Ji it 3 0 ^ttttfttttf #Jft9«9Rffi^Wi t LT^r a 

4i3wu *<nh\mmm 1 4 &*rr a jg 1 *>sis r% s^iKcdt^ftiim"*!^ 

4 1 0 3fi«#b*t&. ^^^-^^14 1 2fc*#©ffi*«rf^ffl**5*ffi 

[0 1 6 2] a±<DXa43fcffUT, STEP4 0 3X ^ ox fcf* *v^W8*Ji 4 1 2 

tM0 4#£**tia. STEP4 0 3TU »2<D& tT%atf*tt, ^pxfcr?^t^**l4 1 2|:8 

tRGfcWFfflK, handle wafer) ftV^ttf^J: <fc©IWIS:W*Pi*a*ft*P) , ^7ox^^>t^« 

fiS iS«2 1StJW»LTh *©£*BJLU:*MfcJ85»| ^§4 1 2tzKLXmfettm\z*&totDZ>ji5KLX 
It Lt^Tnxt^^i/ t ;^f@4 2 2^Kf 40 H»«*SVM^K»*lft«-3lo«5^. ^XDzcbr^ 

5 0 *MAdtl4 2 2tt, MMHMMM 1 2 J: 0 1> *^^*fii4 1 2(c^-LTWlc©^riS^$r*0xa 

2<D»*£»i*©TJflW>£te2 I©*****©* R^«fc»*S*a*ttrt\ H«#ftfc*#lll*>aJ: 

#S:ffl^^4 1 2©|»tt»i;tOT*Ottl 3fcLTi5S«*S»*lRlfclBMB**5*jfiftif) , ttf 

l©KHF*ftfcOllJ:9 t>/h*<r a:: 9Hm£ *#BK#UTait4*lllK^rS*t6, ^fnxf 

tt5 5 0 dtUl, »ft^4>lBJi4 2 2^J0*>*^ ^^ri/t^H4 1 2 IC*t LT^SS^fMW^ 

4 l 2 Kiqfcajfcb J: 0 fc/h* < -TS IS*#ffifcWte«ll(MBSBt ^^<t 5 ftft 

St;ifti»il4 2 2 t LTCO^T-P^tf^^r^^yu [0 16 8] STEP4 0 7(i x #M&<D% 1 <Dg«4 

JifcLTtt, Ti6©S4R3ft^>y 50 10' i££l liC^pxt^t^ 



[0 15 7] STEP3 1 2tt, ^S^om20StSt 



[0164] 9:V^T, STEP405 Xtt. S T E P 4 
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f£g/§4 1 2 a#»fiH-5»*tefeVvriWfcJS:CTSI 5 1 K^DXf^*-> + /urt*JB 2 2 2 a«LT 

JfiSftSia-Cfc*. ^©lST-ti> gl'vfas^ V^^fcfc^T&glO&DTll^ftaxmT-fcS. 

3-v--t/W&g®4 1 2 a^xyf^y. SFg. flFB'JSSJC ^©Xg-t'fi. aS^fnxlf?+->t;l.Sftl4 2 2 

4S£\ STttt^XSI^V^TRg^t/ife/i^^a-ICIi^. [0 17 4] STEP 4 1 213, #ft&©|g2©g:Ei: 

f Lfc8**Xg«rSt»-*5&gtt:ifcl\ ^i^tat LT©lNSflS i &K2 l ilc^o^f 

#^n5*^f B s issi i« N si©ssiLr©m ^4 2 2 bAmgirzm&^tob^x&mizfctxnM 

Sif^ySSll, Xtt»2 0SStLTO#»fi 5*l*xet?*)5. r©XgT?l*, M^fBiW* 

[0 1 6 9] STEP408I4. #!3!*t©Sg2©£&4 10 9S**-f5. »®*#Si^»&-S**fc4>*^» 

2 0' ±{Cl^xDait'^^v/^^figgl4 1 2 b#]?i® £\ Sfcli^XetC^JV^TP^jSi^^^V^-S-fcl^-f 

r^imr-tt, ^7Dx^iri/ t ^Il4 1 2 bJlSlftttAS iS«2 1(4, SSl©*K£ Lt©flS 
bt*?^, WH!M»K J: =>>"S«1 1. Xttg2©£8i£ LT©*tt*V 

jsv^riwi&ft&ftvMM-ica^rL'biMcxatriitti [0175] [jg6©iit6©jem] z<r>mm<ommx' 

tfiiBB44v\ i©£5U:LT¥##g«4 4oa5fi ^ *M£ffl#l8£)!£*i^*y&AJf i UT, 5$teJB# 

JSSttS. ¥^&£#440fi, EH6*?*#j£l,ft:£ USB <5MMK>ft*>9) 1 <OW&tm 2 ©g«i © 

fc*MUB»IWl4 2 2C:fcvvT#|8-^5r£fc t fctJ<§:B grg-#ffii: L,fcfc©T**>3. 
ici$fls£ix5 38fl^&g«-<?&5. 20 [0 1 7 6 J 06 arv®6 #3&^©m6©5iiS 

[0170] STEP409 T-tt, ^iffttglg 4 4 0 ©»fBro*»^B©S^*ScSr«3tt«jK:*i-B-T?* 

bimhp ffimmmi-zt, r^xsti, s. 

¥«MMHK4 4 0±K*?jMB8tt £&H£tttt [0 17 7] *f, STEP501 T?tt\ ft 1 ©S« 

f: ffitt^lC f- 7 ^©ESSiJH^ffi (prime waferXttseed wafer) ^ti-UUt Lt#M 

^Sr-^tfASlH]^4 lSrJB^-raxmSr-^tr. iOlS i££l l&«Lt, *©3^E±lcJ&|i)l (#1 

©A0B»4A*«Kov^-CI±«JM-S. SiO, I) 1 4 £jgj&1--So 

[0171] STEP4 1 0T-»i, ftttBg4 1#Jgj£ [0178] fcV>t\ S T E P 5 0 2 T?fi x i»l|14 

«®i tr©^Dxt' ; ?^v-^A'^gji4 2 2c*sv> ^^aA-t^rtc^t), ^'f^-^aA^ 1 12^1 

-c^gH-s. iwcfctj, *m#mm4 5otmfc£ti 30 (S-t-s. r©*^*yaAin2it ^ffl^sis 

5. 5?{btg©¥g&fflg4 5 1 ©J?£te x J5SPSB2 t L-C«ffii-5. i©!*!!- £.9 , MM 1 4 t^SH" 

3 mmftKvmft&mz *>&Ami 1 2£©raKi*, *^gtL.-c©^s 

*3VTg*$n5^:$Sr%IttT, STEP4 0 4fc*3 SiSl 13W„ 

v^CW*lHW2 3©»**lHHiitfJ:v\ [o l 7 9] *^-r^vlcftxT % g§fl^#;*f 

[0 17 2] ¥-8M*g«©#«;frifci UTtt, ^^^-VSraAUtt)J;V\ -Y^V&Affii L--CJ4. «9 

^faxt^^.> t A'Ml4 2 2fc«E«c©BEA*^ffl xff, ^X-^aN ^V^Ai* (0Uti\ 

(tflRfif, ^n^tf** ->Y^||Jf 4 2 tWO 9 8/5 2 2 1 6-S§-<k$8£fE«£*Vt^5) £$S 

4 2 2{Z.mW<D&&*WM-rZ>jjft;m) , ^fnxf^ [0 18 0] STEP 5 0 1 K*5V*T, 1 
*v'-*A'ffcBUB4 2 2fc»LTSii3it*r|fllK:*3*»10*>5 40 4©»*tftiCo-C, *»ftS i JB, *Hft S i JB, * 
±9lJlLTWas«trSV^»*|6iH:§|o«5*«S, - &3fS il^CS i Jf, Gel, SiGel, S i C 
fBx(??^fi/t^gi4 2 2K2tLT5F*Tfc:!»ISrJ& GaAsE GaN& AlGaAsi, I 
*4rJPiS*» &&mz¥*?Ttm\ft-TtmW&. nGaAsl, InPl> InAsl, SiGef/S 

if) , LT MS*^(pIlc3!inffi-f'5^r)Sfe, ^ [0181] STEP503 X'ti. S T E P 5 

7Bxe^^rJ/.f^gi4 2 2(Cj*Lt^S«Oi 0 2 *Sr#?>tl,fc^ 1 ©£$5 1 0 i , »2©Sffi2 

ffifl!!*^^-&^ffitcWlcfHJffiffl^# (^xUt-'T 7© 1 1 IfcgUf 1 4 Srfttf «fc o \C UT, ^at?M^(bon 

i^ttmte?^- K) Sr^A-rS^fe^^feio ding)$*r^S«5 3 O&ttrfL-tZ. M^- 
I 0 1 7 3 ] STE P 4 1 1 ft, iMO^*l«4 50 5fc©©*Q.S£JSLTfc<}:^. 
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10 18 2] RV>t\ S T E P 5 0 4 -CIS, 5 

3 ozmm®&&mwmmmmmk lt©*^ 
%Mm&m-zk\zs:r> s -y*>&aj§i 1 2(*j£»£ 

TVS. r©i9/|Ill v 0J;Ltf, »^2ff3Jg(iDicro-c 
avity layerOtPftfftSo 

[0 18 3] ft*}, ±E©iSa8y®£ft*.T\ tR^^-V 
£AJg 1 1 2fci«#OEE*S:fpffl****«6 10 
*^^-vaAll 1 2lc^#£fcr*>jAtr;£g;, tKSJW 
^VftAJll 1 2lcm#<OWm&f%lXt*Z>j38&) , * 

m-4*ymAmi 1 2K:s*L-caB**-(Siu:*d«aD*j* 
$M*^m^mi 1 2fcj*utviTkHj»fis:**iioit.a 

i£A^l l 2lc:«*S/«eif©^l!iJi^/v^-SrBliD-f5 20 
ak^a-^aAJigl 2{c*rur»-e-£K«7>ffitB 

*. 

[0184] STEP5 0 4li, #fflt&©||l©S«5 

i o ' ©$&A SiSfin ±\Z7km<i *>£AJ§ 1 1 
*re<fcs. roit-eu, ^s^m-c^vaABi 1 2 

* fctt£iafc*5V ^TKIJHfc 4 

1 ©Hsfet LtO^tliV!) 3 VSS 1 1, XI*Jg2© 

So 

[0 18 5] steps 0 6tt, #g§m©»2©Sl£5 

2 0" ±fc*jft^*>ftAJB 1 1 2 b^S-TSH-g-U: 

tt, aS**'f^->aAJil 1 2b5r^y^>-^ 5F 40 

£#S«5 4 0^«!3t$jx5. fiftlf 5 4 0B, a 
8ifi?*«^bfc«IC»teffl#|38JIl 2 2K:fc^T#ift 
f 5 - 1 te* r> m&KWikZti b SlWISrfc 

[0186] STEP507 T-f4, ¥-j£#g« 5 4 0 
H**T-*f*!>&tf. fffimirlftW-fSi:, r©I§»i, 50 



36 



*»*u m&mmz hy>*x f#<D®&m**?im 

[0 18 7] S TE P 5 0 8 T?l$, *9IESS4 1 tiWft. 

0 \z.te^x#M1-2>. rftK: J: t> , ^fl^SS 5 5 o # 
[0 18 8] ¥«fc21£©:»$t#)!fci: UTHU #Rff, 

9 0fcttfc©»ffi$r^aqi-5#tta» , 5 9 0 

\z*n.xmmj:%faizt>&i®t>2> J: 5 fc ur Pi*«SrS 

<rMcR*W6ll;:3|oS3#«fc, ^#®5 9 OfCJtLT 
l«Jte|BJ|E3tt5jMfefci?) , ig-&#E5 9 0»c*rLTS 
fcS. 

[0189] STEP508tt s «Wfc$©¥*ft:S« 5 
5 1 ©SB (#i£ffi) &WtiX^Z>iB&\z.*i^x&m\c 
l&CX£M£tiZTMX3bZ>„ roiem, ¥>??#:£ 

aBctt#H*«f -c©fM&a*fcJ: 9Ta<isi-s. 

[0 19 0] STEP5 1 0f±, ^S6^©^2COS«t 
LT©UM*liS iS«2 lW^ffi/JS^K-CV^S-g-tcfc 

ft-rs. c©.t 5i-ur#e>*i.s**tfts i s«2 i 
tt> llOSIttU^M^^ylgi i, xtt 
^2©£EtLr©*MS->y 2 liLTfiJffl 

[0 19 1] im7<omm<omm zommoMMte, 

[0 19 2] 0 7 AR0«I17B«, *»W©lf 7©H1S 
S. 

[0 19 3] STEP 6 0 lSt/6 0 2T'tt, % 

ionm<DMmk®m\z.i,x. &®mftmmi 2©ii 

Id, ®Wtl§k UT© % Jf£^*S 1 3StJ«ifegt® l 4 «r# 

•T5»i©£«iEvNi4mt6 1 o*ft$i-r 

[0 19 4] STEP6 0 3tti« ^2©S«(^S 
fit, handle wafer) ))^fi«S#i: L-C©*^bIS iS 
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Sr^ffl-fSr ktfX'ZZA^ msg^S:^ J:V\ 



5ry^y^5H:^jf*U\ ry^^^m-fh Jf 1 2i^VN-c»gN-^„ rr-c% j£-£-g«©#!l:*ffc 

K-^gigi LTIi, fisj^tf 1 x 10'Vc t UTI±, 0y*tt\ #7Lg@l 2KgfE#©£;*j£fftB£ 

in 3 Sa^n-cfe5 o ifSjegK-z/e 2 2tt, |a)%$ -fr£#itc (#Jx.W\ ^TLSll 2Jc?itfl:Srfi-*>iitf* 

^^fig^^fc^^SffiSr^k-rSIST^Jffl^ix? j£, ^HflJi 1 2 K^{fc©fN£&Wt!D^5;*a^) % # 

&IS:ffl#|iUf -Cfo9 . S^ffl^fiS 12*9 t«M*n& 10 AM i 2 \z*il,xmiM.ft*fa\ctiifi1sat>Z>3: b K LT 

W!«fcZVMcR»#lfcfc3lo»SjWfc #m®J§12 

[0 19 5] *JME K-^JB©**I4, ;&lf#*$'-r/u e*|'LrsR¥K:»»J«*«raP«.6*«c <W*.tf» 

ffc£3tBl'£-*£-frTg6MSLT, 3g2©£«lci£fi;S #|*ifcanE-*-6#ifr. 1 2lO»*«fcir©JjEtt 

*5HtB»*ttCJ:ort>Av\ ct^^-SrSiaoi-S**. #HKJI l 2 \cttLxm& 

[019 6] STEP6 0 4X(i^ it5^K b'~Z?!8 6 2 S«W«BffiSd s bij£-S-#ffit-¥ff fcfiJlKfflgWt (fflxtf 

2 (¥^iSSiSS2i) ±fc % EMS3)H-*«****ifc t-<7©i5 fctft?lJfc:/t'- K) £J*A-f3#8s, 

ft»tt*»KXtt^y^©»**tt*Off*K:i-5fc* 20 R« 1 2fcJfe*i4**fc«R©lC«3:*A'*-**|«-r 

©^$«JI 2 3 fc»fifcf «. JUie J: 9 , &flsfl!#fK #?L®Jf l 2 $r»£»5©fl9®a»e>l!&&fls$* 

1522 ±.\'mzmm® 2 3 z^-tt>m2 wss 620 5 r tie j; 9 v &&nwm 1 2 %{mm&*s*& 

aMtfeit*. ff$Kttff 23i Lte« fljtffVtM*' dlMW& 3£?Lf?Jf 1 2 *&6-£&g>«ifi 

SlXfeB-efco-Cb^V^ [0 2 02] STEP6 0 714. #gj&©& 1 ©g« 6 

[oi97]i2 ©as««:» ¥£r& s i s«(ci8£$ii 1 o ' <o*.m& siisn ±.\z&hmm 12a amm 

"Ct>«fcV\ i-ftfefes ^2©S««i > ^Kffl^fStSBS:^ ^©xm-cii, S!S#7LKJli 2i**yf^. W 

[0 19 8] 2fcV*~C\ STEP6 0 5T*I1, STEP 6 30 ?iiit5 t il^iSS^^g-^t^^^i 

0 2£&-C#k;ftfcill©gffi6 1 0tSTEP6 04 -g-, ^fctt&XSfcfcV-Cffljat * k^Mg-g-Kttjfc-f 
%»T#fcixfc|g2©S4E6 2 0 fc$r, J&HJf l 4 £8? LkK^Ig&llifci-S&SltfcVN, z<o£?ic^xn 
tfJ^lcLT, ^ffiT1&£(bonding)$-tt-c;Nrg-S«6 ?>*L5»ifeJiS Hi. SS l ©£«i LT©1JM5 

[0199] ^*5, &&b 1 4 ±12© j; 5 fc*is<ii y = >sis 21 1 isxmmztmzo 

S ill SttJJC^L-tT'b^l/^U, S2<01S6 2 0± [0 2 0 3] STEP6 0 8U, ^Ol2©S«6 

«&j&LTt&<, PWffc»rtLT<>A<, «*a 2 0' ±ic#?i®®i 2bj>5jse-t5^a-i'M^'c ! ejg 

T, Sgl©S1£iSB2©£«£j|£^&-frfc^ HI6A teJSCr**4*i5Xa-C*>«. rwxg-ca, BS# 

K*1"tt«te4iitfAv\ U>>Lfc*sb, ±I0©J;5 ?LS^1 2bSr^^^V^ WS, WH'Jv **«r£tf31 

t. «iSll4«rffittJii*5^flEg (©IxJi, 40 yim^m^fX'Com&mmvci: 9»4i-^<. ^aH. 

1 0 i^2©a«6 2 0 ^Ott^JfStrSttVi^&at^ TlOTt*e>*VMi^teHt^i*Lt«KfeXSt»(lrt-5 
«tSCi:*5f#5fc©, J;9fl5fitfc©SOIS«^©^ £Ktt«V\ r©i p{rLT#««:Sffi6 4 OtmmZ 

[0200] »«6 1 o tmm 2 0 i*«f* flsffl»«i6 2 2fc*»v^-cd»t*riK:J:D#*KJ» 

ii«»*U\ r©*aS©— Pji LTtt, 09x.tf, 1) [0 2 04] STEP 6 0 9TU *f*fi«6 4 0fc 

Ni #HS, 1 100t;. 10mi nOftft-CjRU&a* EKS^F-ftf^Oiitf. tt*KRMi-*i, i©X@«:, 

2) O, /H t #H5e, HOOt, 5 0~1 Mtlf, 4Mlfl^6 4 0±f£3lHFdMWEj:iSttWK 

oomi n (o&ftx-mm (BHb«ua) ^njfi-fatoa so £*£j*u e^4««<-^7^^^ ^ ^©lHl^s^^ > l^ 



figl-axe-f^^^^-l'^T'c-fe^ (STEP 6 0 



[020 1] »!V^, STEP 6 0 6-eii, te-^S«6 
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m*'£ts$km®'&4 i&Bf&tZTMir&tt. £©IH ttf, S i O, f) l 4 Sr^jS-r*,, 

Oi 0#*4A#«KoV^TI*»ai-6. [0211] fcvv?, STE P 7 0 2 T'tt, ftftJI 1 4 

[0 2 0 5] STEP6 10T?tt, fmSM 4 1 »J»gt 1>WtfL£tltzMm& S i S« 1 1 ©BfJHJRSfc**^ * 

**ifc**#«R6 5 0*««W3tg«||/i^bffl^ ^SraA-t5rtl^J:0, 7K«f tf^&Aill 1 2ZM 

mtt Lxommg. k-t*i 622 K.#\,*x&mr&. $i-s„ cwtk^^^sas 1 1 2 1*, gsfflawi 

t) . 2 5 0 «s»ft*<i*. mmn t -©iSlct 0 . jum 1 4 i^iSH 

^oi*ss6 5 1 ©issmu j? zmmm 2 3oj|c^ictt *v&as 1 1 2 i:©p.g»ci4, t Lxom&ik 

ff-tS. 1-*t>t» v ftf*ttft¥«$Stti:::S»^-Cff*$ Siill 3^285. 

ilSJP*«r#*L.T, STEP6 0 4IC*JVC»SP* [0 2 12] >fcft;lT, s^^#7f 
Jg2 3©£$fcgsfi-r*Mi.fcv\, 10 ^^SraALT-b <fcv\, -<*>ttAfti LTtt, #J 

[0 2 0 6] ^*StRO»8t*St UTtt, ;ttf, 7"7Xvfi^t>ftAffi BR&N!# 

SiSISK-T'Se 2 2|d^©JE*S:f^ffl$-e-5*jfe ^WO 9 8/5 2 2 1 6-§-<k«KiEm&*vr^5) 

WX.If. 8»£ K-^B 6 2 2 dScft Srtl*>iitf * 

^ ilMK-T'le 2 2i^iigft:©»E«rPpAD-r5^)* [0 2 13] Ji*S. S TE P 7 0 1 K*5V^T, ffegjf 1 

£) > **«K-^SF6 2 2fcJ*UTS|t4*iSUc*!»s 4©jftfce5fcifcoT» ¥ttAS if, ^SS i Jf, W 

Mt>Z£oicLTffimm*£.^\ZKtt%fa\z5\^mZ>jj SSSii^Sil, Gel, SiGeg, SiC 

m. K»«K-^JB6 2 2fc#U-C¥tflcirB!fiS*«:ln I. Cjf, Ga Asl, G a N@> AlGaAsE I 

M£#ffi«C3|qT&BF*)-t*P5&&£:i: nGaAsi, I n PI, I nAsf, SiGef/1 

wc&%%mz.&w>&itz>£m*i> % nm*foizi3&isnt> im^z&i&Lxisiz tizzy, -tjxs^flcg 

if) , ^#ffilC»L-CfiiE^|B](rft]flE-r5^j£, ft [0 2 14] 0tVC s STEP 70 3m STEP 7 

2 2KictLxf£'£-m&i<Dwmmfr(b&i& oz%mxmbntcmi<nMtiL7 iot, siji&wsufc 

ffjBK¥fTfcfl«ffltt*t («A«-#vf 7©J:3ftttf(|fc m2©S«2 1 ifc, £*B l 4*»tf ± 5 K Lt, M 

■f^s- k) A-rs*ffi* ax-^-a- (bonding) Sit-css-g-ss 730 &ffr$i-a. 

.fcSJfcfc&fasfcafcfc. #^©/c*©flvWSf£/8L;fc [0 2 15] j^T?, STEP 7 0 4m 7 

*>&A)li i 2K:*5V^»«N-5. fe-g-s^ 

[0207j sTEP6im, mm<o*mwm& 5 ©#«#i$& t ur«. % a&*&a#ft i> # * u\ 

1 K-T'Jf 6 2 2/^^5^SfLTv^5^t^^^,^r 30 fs^a^lfil-iifcit), -fty^Aii 1 2H\m& 

&mz&cxmM£tiz>j:mxhz c r©i:g-?te x & W(-i^fiE-r.5#lc©^;/h)te^i&s@«i-sc bfrtobti 

K-^JB 6 2 2 a§x 3, ©f^ > gfgij^s -^.5. - w< fc 5 #Jftt, »/haif?Jg(iricro-c 

t'«fc avity layer) i: Pftf ft*. 

[0208] STEP 6 12(3, #i«e©fg2©S:&i [0 2 16] /i*J, Jtf2©!&8yffiU:ttxT, 

LT©tJMSi§S iM2 liKKaW^K-T'Jle 2 2b ttAH 1 2IC»it^©JE^^ffl$*.5^-fe (09*.ft\ 

#m®i-z®&\zi3^x&m\z&Kxmmz}izj:&x- ^m^^ajKmi 1 2K^sriT^jitp*ft, 

fcSo i©iat?«, 2&Sil53gS K-yge 2 2b*=. tf-vftAJf 1 1 2fc«#©|WE*Wta-*-5#ifc<» , * 

y^v^ II, WW#fcJ:!J £>S&, aS«l *-f^-vj£Agl l 2 »c*f l,-C«at**rtte**»fll*>6 

PWfcft&ftVMt^lctt^r Lt^*XS4rS5J6-t«^ 40 ^Jt-vttAll 1 2{c»UT:^T^»r^«rll0^5 

*»*4v\ w©i?lcLT#t,n5*^f B S i£K2i («^ff. M^ffi^cW^BF*9t , ^S£«5r^v^|c: 

(4s mi ©StSt UT©mMf B i>y =>S« ll. Xtt E#;Sriflifc|*»*tf a#ifr*\ PJH*i*iK:**5JPt>* i 

^2©sffit uT©mfeA^y =>s«2 1 1 Lxmm $»c t-cmt«*K»*rtucB<B4*s*ttftif) , «i 

[0 2 09] [^8 V>%Mom&] m 8 8 C ftAg 1 1 2 \cm%wiz<r> ; &$h=-*»*- i k%ii®-fz> 

*^^©s 8 ©*te©^^©*^^g©®3ft*s ism, ^>aABB 1121^ lt^s«©{b9 

[ 0 2 1 0 ] *-f , STEP701 T'li, m 1 ©S« <t 0 tt.m\t£7\'- K) SrifA-T ^MtWK & L 

(prime wafer^ttseed wafer) ^V^IJ^i: UT*^ XmStZgWiffl 1 1 2 ?rig-g-»K«fflffi^e>SW«l 



( 22 ) 



2003-78117 



41 



42 



[0217] STEP 7 0 5lt 1 ©S* 7 

1 0 ' ©JMSfi Siiftll ±I^*^-T * V&Ajf 1 1 

g-e*>S 0 ^(OXg-Ctt. 38l***>f*vtt7Jil l 2 

afW#*^»^#SK:*ftv* 
*fcfl*xefcfev^lTOtftb*v^ti*fctt: 1 K 
rLt>»*XS*jOlrr538«ttt4^ 0 r©J:5fcLT 
#&*i5iiMSftS iSSi IB, ^l<£>g;K£ 10 
M^ysaVttl 1, 2 ©S«£ LT 

[0 2 18] STEP70 5lt £»»<0*2«Dg«7 

2 o 1 ite^st^a-vaAB 1 1 2 b#aai-s»&K 
isv^-c^sj-JSCTiiissiisxa-efc^o ^oiit 

14, a^TklSi^v&AJgl 1 2 bSsny*:/^ 
Lt>»*xa*:|IJ(W-«*Wrtftv\ £©J:5fc:L-CH* 20 

[0 2 19] STEP7 0 7m ^SS7 4 0l: 
JS 7 2 2 B, SiSS21 

£*t£#, thSkMi 4^ Xlilfelli 4 2: Witt AS i 

*>T *>&AJ1 7 2 2 jPJftftl SiSK2 1 
- tt. *JxJc X 9 tVSAi 7 2 2 ±KL^»ft S i 
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